Fluorescence quenching of Trp-314 of liver alcohol dehydrogenase by oxygen.
The quenching of the fluorescence of liver alcohol dehydrogenase (LADH) by molecular oxygen has been studied by both fluorescence lifetime and intensity measurements. This was done in the presence of 1 M acrylamide which selectively quenches the fluorescence of the surface tryptophan residue, Trp-15, thus allowing us to focus on the quenching of the deeply buried tryptophan, Trp-314, by molecular oxygen. Such studies yielded a Stern-Volmer plot of F0/F with a greater slope than the corresponding tau o/tau plot. This indicates that both dynamic and static quenching of Trp-314 occurs. The temperature dependence of the dynamic quenching of LADH by oxygen was also studied at three temperatures, from which we determined the activation enthalpy for the quenching of Trp-314 to be about 10 kcal/mol. The oxygen quenching of a ternary complex of LADH, NAD+ and trifluoroethanol was also studied. The rate constant for dynamic quenching of Trp-314 by oxygen was found to be approximately the same in the ternary complex as that in the unliganded enzyme.